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Abstract
OBJECTIVE—Determine the association between urinary incontinence (UI) and depressive
symptoms.

STUDY DESIGN—Cross-sectional study of 338 incontinent and overweight women at baseline in
the Program to Reduce Incontinence by Diet and Exercise trial. Depressive symptoms were defined
as a Beck Depression Inventory score ≥ 10. UI frequency was determined by 7-day voiding diary.
Symptom bother and quality of life were determined using the Urogenital Distress Inventory (UDI)
and the Incontinence Impact Questionnaire (IIQ). Multivariable regression was used to estimate the
association between UI and depressive symptoms.

RESULTS—Women with depressive symptoms (N=101) reported a higher mean number of UI
episodes per week (28 vs. 23, P=.005) and higher (worse) mean scores on the UDI (176 vs. 162, P=.
02) and IIQ (136 vs. 97, P<.001) compared to women without depressive symptoms. The risk of
having depressive symptoms increased with each 7-episode increase in UI per week (AOR 1.10, 95%
CI 1.01–1.21), each 50-point increase in UDI (AOR 1.27, 95% CI 1.01–1.60) and each 50-point
increase in IIQ (AOR 1.44, 95% CI 1.22–1.71).

CONCLUSIONS—Urinary incontinence frequency, symptom bother, and quality of life are
independently associated with depressive symptoms in overweight and obese women.
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Introduction
Urinary incontinence (UI) is a common condition associated with embarrassment, social and
physical functional impairment, and economic burden.1–3 The association between
psychological distress and UI can be difficult to measure. While many studies have reported
a positive association between depressive symptoms and UI,4–10 other studies suggest that
there is no association after adjusting for co-existing urogenital symptoms.11 Large
epidemiologic studies can be limited in the rigor with which UI is assessed and such studies
often use non-validated survey questions to define UI.5, 7, 10 Other studies only measure one
aspect of UI, such as symptom bother or quality of life.6, 11 These variations in how UI is
defined may lead to an incomplete picture regarding the relationship between UI and
depression.

The relationship between UI and depressive symptoms remains poorly understood and
improving our knowledge regarding this association is critical for a more comprehensive
understanding of the burden of incontinence.12 The primary objective of this study was to
determine the association between UI and depressive symptoms in a population of overweight
and obese women with incontinence using three validated measures of UI.

Material and Methods
A total of 338 incontinent and overweight or obese women in the Program to Reduce
Incontinence by Diet and Exercise (PRIDE) clinical trial were randomized to a 6-month
lifestyle intervention (weight loss and exercise) or a structured education program. The details
and findings of this trial are currently in submission. In brief, women at least 30 years of age
with body mass index (BMI) of 25–50 kg/m2 who reported 10 or more urinary incontinent
episodes on a 7-day voiding diary were eligible for the study. Among other inclusion criteria,
women had to agree not to initiate new treatments for UI for the duration of the study. The
primary outcome was change in self-reported incontinence episodes on a 7-day voiding diary
6 months after randomization. Institutional Review Board approval was obtained at all
participating sites.

For this secondary analysis, we used three validated instruments to measure UI at baseline.
The frequency of UI episodes was measured using a 7-day voiding diary, UI symptom bother
was measured using the 19-item Urogenital Distress Inventory (UDI)13 and UI-specific quality
of life was measured using the 30-item Incontinence Impact Questionnaire (IIQ).13
Participants were trained to complete the 7-day voiding diary. Each UI episode was identified
by the participant as stress (involuntary loss of urine with coughing, sneezing, straining or
exercise), urge (loss of urine associated with a strong need or urge to void), or other, based on
instructions provided. Any questions or inconsistencies were reconciled between an
interviewer and the participant. The UDI and IIQ were completed in a self-administered fashion
to measure the degree to which symptoms associated with UI bothered women (symptom
severity) and the impact of UI on life aspects (quality of life), respectively. Both the UDI and
IIQ are scored from 0 to 400, with higher scores indicating more severe UI symptoms or life
impact.

At baseline, all participants also completed the self-administered 21-item Beck Depression
Inventory (BDI), a widely used screening questionnaire that assesses depressive symptoms.
14 The BDI has been shown to be psychometrically sound in multiple community and clinical
samples.15–17 The BDI is scored on a scale of 0 to 63 with higher scores indicating more
severe depressive symptoms. Previous studies have demonstrated that BDI scores of 10 or
greater are associated with mild to severe depressive syndromes with good sensitivity (86.4–
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100%) and specificity (81.8%–83.1%) compared to clinical diagnosis made by trained
psychiatric interviewers using International Classification of Diseases (ICD)-10th Edition and
The Diagnostic and Statistical Manual of Mental Disorders (DSM) III diagnostic criteria.18,
19 Based on recommended BDI cut points and these previous findings, we categorized women
as either not having depressive symptoms (BDI score of less than 10) or as having depressive
symptoms (BDI score of 10 or greater).

Demographic information, gynecological, obstetrical, medical and surgical histories were
obtained by self-report. Associations between depressive symptoms, sociodemographic factors
and urinary incontinence were evaluated using ANOVAs or ranked ANOVA for continuous
variables and chi-square tests for categorical variables. Multivariable logistic regression was
used to identify independent risk factors for depressive symptoms. Because we found that
urinary frequency on voiding diary, UDI and IIQ scores were correlated with each other (r = .
3 for voiding diary and UDI scores and r = .4 for voiding diary and IIQ scores), we constructed
three separate models to evaluate the association between the three measures of UI and
depressive symptoms. Frequency of UI was analyzed as 7-episode increments on a 7-day
voiding diary for ease of interpretation. The UDI and IIQ scores were analyzed as 50-point
increments. This cut-off was chosen because currently, the minimum clinically important
difference for these questionnaires is unclear and previous studies have shown that treatments
for PFDs are associated with improvements in UDI and IIQ scores between 30–60 points.20
Initial models included age, race, education, smoking status, BMI, diabetes, cerebrovascular
disease, chronic heart disease and the measures of urinary incontinence. Variables with P ≤0.1
were retained in the final multivariable models, with BMI forced into the final model. All
analyses were performed using SAS 9.0 (SAS Institute Inc., Cary, North Carolina).

Results
The demographic and clinical characteristics of our study population are presented in Table I.
At baseline, 101 participants (30%) had BDI scores ≥ 10, and were defined as having depressive
symptoms. Compared to women without depressive symptoms, women with depressive
symptoms were younger (mean age 51 vs. 54 years, P=.03), less likely to have above high
school education (81% vs. 89%, P=.05) and had minimally higher BMI (mean 37 vs. 36 kg/
m2, P=.06). There was no difference in the proportion of women in the overweight (BMI 25–
29), obese (BMI 30–39) or severely obese (BMI 40 or more) categories who reported
depressive symptoms and those who did not (P=.30). There was no difference in the presence
of comorbidities (diabetes, coronary heart disease, cancer, peripheral vascular disease, cerebral
vascular accident, multiple sclerosis or Parkinson’s Disease), or the number of women who
had prior UI surgery between those with and those without depressive symptoms (P>.10 for
all).

Women with depressive symptoms reported a higher number of UI episodes per week on the
7-day voiding diary (mean 28 vs. 23 UI episodes, P=.005), a higher number of stress UI
episodes per week (11 vs. 9, P=.05), and higher (worse) scores on both the UDI (mean 178 vs.
162, P=.02) and the IIQ (mean 136 vs. 97, P<.001) compared to those without depressive
symptoms.

In multivariable logistic regression analyses all three measures of UI were associated with the
presence of depressive symptoms on the BDI, after adjusting for age, education level, and BMI
(See Table 2). Adding smoking status, race and comorbidities including diabetes,
cerebrovascular accident, and coronary heart disease did not change our findings and were
excluded from our final models. We found that each 7-episode increase in UI on voiding diary
was associated with increased odds of depressive symptoms (AOR 1.10, 95% CI 1.01–1.21).
Each 50-point increase in UDI score was associated with an increased odds of depressive
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symptoms (AOR 1.27, 95% CI 1.01–1.60) and each 50-point increase in IIQ score was also
associated with an increased odds of depressive symptoms (AOR 1.44, 95% CI 1.22–1.71).

Comment
In this study of overweight and obese women, we found a strong and independent association
between depressive symptoms and frequency of UI, degree of bother of UI symptoms (UDI
score), and quality of life impact of UI symptoms (IIQ score) measured using three validated
measures. This association persisted after adjusting for established risk factors for major
depression including age, education level and BMI.21–25 Consideration of other established
risk factors for depression, including smoking, race and medical comorbidities did not change
our findings.

Although there is a growing body of evidence supporting an association between UI and
depression, measures of UI used in previous studies are highly variable, ranging from non-
validated single survey questions to validated symptom and quality of life tools. Recent studies
have suggested that self-report of UI symptom severity and UI frequency can be significantly
affected by recall bias. In a study by Kenton et al, women with urge incontinence overestimated
the frequency of incontinence episodes on self-report compared to voiding diaries and this
effect was more pronounced in women who were more bothered by UI based on UDI and IIQ
scores.26 A study by Lowenstein et al suggests that the short forms of the UDI and IIQ do not
correlate with the number of stress or urge UI episodes on 7-day voiding diary.27 These
findings suggest that the frequency of UI episodes per week, the degree to which UI bothers
women (measured by the UDI), and quality of life impact (measured by the IIQ) are related,
but reflect different aspects of the burden of incontinence and may depend on the way they
have been measured. Studies in other fields also support that although symptoms, functioning
and quality of life may be related, they are distinct concepts that are not necessarily
interchangeable.28

In PRIDE, we used three validated instruments to measure the burden of UI. For degree of
bother and life impact of UI symptoms, our findings using the UDI and IIQ are consistent with
other studies utilizing validated self-reported measures, suggesting that subjects who report
significantly higher symptom severity and life impact also report higher depressive symptoms
on self-reported measures.4, 6 However, self-reported measures can be limited by recall bias.
Also, it may be argued that women who tend to over-report or under-report severity of UI
symptoms may also over- or under-report severity of depressive symptoms on self-reported
measures. In our study, we were able to collect data on UI frequency using 7-day voiding
diaries, which are less commonly used in large epidemiologic studies due to feasibility. The
7-day voiding diary has been shown to be a reliable, valid and stable measure of UI frequency,
which significantly limits the impact of recall bias.29, 30 Based on these data, we found that
UI frequency is also strongly associated with the presence of depressive symptoms.

We used a BDI score of 10 or greater to define the presence of depressive symptoms. Although
BDI score ranges have not been specifically studied in women with UI, a score of ≥ 10 to define
the presence of depressive symptoms is consistent with the criterion used in other research and
has been shown to have excellent sensitivity and specificity compared to clinical diagnosis
using established diagnostic criteria.18, 19 It should be noted that the BDI is a screening tool
for depression rather than a diagnostic tool; thus these methods do not firmly establish a clinical
diagnosis of depression. However, we would expect that any issues with misclassification
would be non-differential, which would bias our results towards the null. A previous study by
Melville et al31 used the PRIME-MD Patient Health Questionnaire, which has been shown to
have excellent agreement with the diagnosis of major depression based on structured
psychiatric interview,32 also found that women with moderate to severe incontinence had an
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increased odds of major depression, consistent with current findings. Other studies have
suggested that the strength of association between depression and incontinence depends on the
instrument used to classify depression.7 Therefore, it is possible that if we used a different
instrument to measure depressive symptoms in our study population, our findings might have
been of different magnitude.

Our study population included only overweight and obese women who met eligibility criteria
to participate in the PRIDE study. Obesity is an established independent risk factor for both
depression and incontinence.23, 25, 33–36 Although the mean BMI was not different between
women with and without depressive symptoms, we controlled for this potential confounder in
our multivariable regression nevertheless. However, because our study population included
only overweight and obese women, our external validity may be limited and our findings may
not apply to normal weight women with UI, or overweight and obese women who do not
volunteer to participate in a randomized trial for behavioral weight loss.

The cross-sectional design of our study does not allow us to determine the causal relationship
between UI and depressive symptoms. Studies have suggested that depression and UI may
share a common biochemical pathway.6, 7, 9, 37 Other authors have suggested that
improvement of UI through biofeedback improves depressive symptoms and the psychological
burden of UI by changing a woman’s perception of control.38 It is also possible that depressive
symptoms cause a heightened awareness of UI symptoms. Although the exact mechanism and
relationship between depression and UI is still unclear, our study and others highlight the
importance of screening for depressive symptoms in women with UI in a clinical setting and
the need for future studies to further evaluate this relationship in a research setting. This may
lead to future recommendations regarding optimal treatment of women with both depressive
symptoms and UI.

In conclusion, the frequency of urinary incontinence episodes, and the degree of bother and
life impact of UI symptoms are all associated with self-reported depressive symptoms among
overweight women, independent of weight. Future research is needed to further determine if
treating one of these conditions may lead to improvement in the other.
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Table 1
Demographic and clinical characteristics of PRIDE participants by presence of depressive symptoms

Characteristic
No Depressive
Symptoms (N=237) Depressive Symptoms* (N=101) P-Value

Age (Mean ±SD) 53.5 (10.3) 50.7 (10.1) .03

White Race 184 (78) 78 (72) .93

Education >High School 211 (89) 82 (81.2) .05

BMI (Mean ±SD) 36.0 (5.6) 37.3 (5.6) .06

Current Smoker 10 (4) 8 (8) .17

Number of incontinent episodes per week (Mean ±SD)
**

 Total 23 (18) 28 (19) .005

 Stress 9 (10) 11 (12) .05

 Urge 13 (13) 16 (17) .31

Beck Depression Inventory score (Mean ±SD) 4.1 (2.6) 15.3 (4.8) <.001

Urogenital Distress Inventory score (Mean ±SD) ‡ 162 (55) 176 (46) .02

Incontinence Impact Questionnaire score (Mean ±SD)
‡

97 (65) 136 (78) <.001

Data presented as N, (%) unless otherwise indicated

*
Beck Depression Inventory (BDI) score ≥ 10

**
Based on 7-day voiding diary.

‡
The Incontinence Impact Questionnaire and Urogenital Distress Inventory are scored on a scale of 0–400, with a higher score representing greater impact.
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Table 2
Association between urinary incontinence and depressive symptoms (N=338)*†

Predictor of depressive symptoms Adjusted OR 95% Confidence Interval P-value

Frequency of urinary incontinence (per 7 episodes) 1.10 1.01–1.21 0.03

UDI Score (per 50 units) 1.27 1.01–1.60 0.04

IIQ Score (per 50 units) 1.44 1.22–1.71 <.0001
*
Adjusted OR, 95% CI and p-values obtained from 3 separate multivariable logistic regression models.

†
All models adjusted for age, education level and BMI.
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